TCT-459: Safety of Immediate Reversal of Anticoagulation by Protamine to Reduce Bleeding Complications after Infarct Artery Stenting for Acute Myocardial Infarction and Adjunctive Abciximab Therapy  by unknown
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7KH&OLQLFDO,PSDFWRI3UHSURFHGXUDO$QHPLDZLWK+LJK1HXWURSKLOHWR/\PSKRF\WH5DWLR
LQ3DWLHQWVZLWK67(OHYDWLRQ0\RFDUGLDO,QIDUFWLRQ8QGHUJRLQJ3ULPDU\3HUFXWDQHRXV
&RURQDU\,QWHUYHQWLRQ
.\XQJ+RRQ&KR0\XQJ+R-HRQJ.HXQ+R3DUN0LQ*RR/HH-XP6XN.R'RR6XQ6LP
1DP6LN<RRQ+\XQ-X<RRQ<RXQJ-RRQ+RQJ+\XQJ:RRN3DUN-X+DQ.LP<RXQJNHXQ
$KQ-HRQJ*ZDQ&KR-RQJ&KXQ3DUN-XQJ&KDHH.DQJ
7KH+HDUW&HQWHURI&KRQQDP1DWLRQDO8QLYHUVLW\+RVSLWDO*ZDQJMX.RUHD5HSXEOLFRI
%DFNJURXQG$FRPSOHWHEORRGFRXQWLVWKHPRVWDYDLODEOHODERUDWRU\WHVWLQWKHHUDRISHUFXWDQHRXV
FRURQDU\LQWHUYHQWLRQ3&,IRU67HOHYDWLRQP\RFDUGLDOLQIDUFWLRQ67(0,7KHDLPRIWKHSUHVHQW
VWXG\ZDVWRDVVHVVWKHVLJQL¿FDQFHRIDQHPLDZLWKKLJKQHXWURSKLOHWRO\PSKRF\WHUDWLR1/IRUULVN
VWUDWL¿FDWLRQLQSDWLHQWVZLWK67(0,
0HWKRGV:HDQDO\]HGFRQVHFXWLYHSDWLHQWV \HDUVPDOHZLWK67(0, WUHDWHG
SULPDU\3&,ZLWKLQKRXUVRIRQVHWRI V\PSWRPV LQD VLQJOHXQLYHUVLW\FHQWHU IURP1RYHPEHU
WR-XQH3DWLHQWVZLWKFDUGLRJHQLFVKRFNRUXQGHUO\LQJPDOLJQDQF\ZHUHH[FOXGHGDQG
SDWLHQWVZHUHLQFOXGHGLQWKH¿QDODQDO\VLV$FRPSOHWHEORRGFRXQWZHUHPHDVXUHGDWDGPLVVLRQ
3DWLHQWVZHUHGLYLGHGLQWRWKUHHJURXSVEDVHGRQWKHPHGLDQOHYHORI1/RUDQGWKHSUHVHQVFH
RIDQHPLDKHPRJORELQJGOLQPHQDQGJGOLQZRPHQ,ORZ1/	QRDQHPLDQ ,,
QRJURXS,RU,,,Q DQG,,,KLJK1/	DQHPLDQ 
5HVXOWV 'XULQJ  PRQWK IROORZXS ZH UHJLVWHUHG  GHDWKV  $JH FRPRUELGLWLHV DQG
XQIDYRUDEOHKHPRG\QDPLFVWDWXVLQFUHDVHGDVWKHJURXSLQFUHDVHG7KHFOLQLFDORXWFRPHDWKRVSLWDO
PRQWKDQGPRQWKVDIWHU3&,VKRZHGZRUVHUHVXOWVDVWKHJURXSLQFUHDVHGDQG
RILQKRVSLWDOFRPSOLFDWLRQSDQGRIPRQWKFRPSRVLWHPDMRUFDUGLDFHYHQWV
SDQGDQGRIPRQWKGHDWKVSRFFXUUHGIURPJURXSWRUHVSHFWLYHO\
,QD&R[SURSRUWLRQDOKD]DUGPRGHODIWHUDGMXVWLQJIRUVWDQGDUGULVNIDFWRUVJURXS,,,VKRZHGWKH
FRQVLGHUDEOHPRUWDOLW\ULVNDWPRQWKIROORZXSKD]DUGUDWLRFRQ¿GHQFH LQWHUYDO WR
S ZLWKWKHJURXS,DVWKHUHIHUHQFH2WKHULQGHSHQGHQWSUHGLFWRUVIRUPRQWKPRUWDOLW\
LQFOXGHGDJHDJH.LOOLSFODVV!OHIWYHQWULFXODUHMHFWLRQIUDFWLRQDQGFUHDWLQLQH
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&RQFOXVLRQ7KHSUHSURFHGXUDODQHPLDZLWKKLJK1/LQGLFDWHVWKHFRQVLGHUDEOHVKRUWWHUPPRUWDOLW\
ULVNFRPSDUHGZLWKORZ1/ZLWKQRDQHPLDLQSDWLHQWVZLWK67(0,WUHDWHGSULPDU\3&,7KHUHIRUH
SDWLHQWVZLWKSUHSURFHGXUDODQHPLDDQGKLJK1/UHTXLUHVPRUHWKRXJKWIXOLQWHUYHQWLRQDORUPHGLFDO
DSSURDFKLQWKHHUDRISULPDU\3&,IRU67HOHYDWLRQP\RFDUGLDOLQIDUFWLRQ
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,PSDFWRI%DVHOLQHKV&53OHYHORQ(DUO\DQG/DWH6WHQW7KURPERVLV$IWHU$FXWH0,
\HDU5HVXOWVRIWKH+25,=216$0,6WXG\
.XUW+XEHU5R[DQD0HKUDQ*UHJJ:6WRQH*LXOLR*XDJOLXPL%UXFH%URGLH'DULXV]
'XGHN%HUQKDUG:LW]HQELFKOHU5XGROI-DUDL$OH[DQGUD/DQVN\*HRUJH'DQJDV
:LOKHOPLQHQKRVSLWDO9LHQQD$XVWULD&ROXPELD8QLYHUVLW\0HGLFDO&HQWHUDQGWKH
&DUGLRYDVFXODU5HVHDUFK)RXQGDWLRQ1HZ<RUN1<2VSHGDOL5LXQLWL'L%HUJDPR%HUJDPR
,WDO\0RVHV&RQH+HDUWDQG9DVFXODU&HQWHU*UHHQVERUR1&-DJLHOORQLDQ8QLYHUVLW\
.UDNRZ3RODQG&KDULWH8QLYHUVLWlWPHGL]LQ&DPSXV%HQMDPLQ)UDQNOLQ%HUOLQ*HUPDQ\
&ROXPELD8QLYHUVLW\0HGLFDO&HQWHU1HZ<RUN1<
%DFNJURXQG+V&53OHYHOVKDYHEHHQDVVRFLDWHGZLWKDGYHUVHFOLQLFDORXWFRPH LQSDWLHQWVZLWK
FRURQDU\DUWHU\GLVHDVH:HLQYHVWLJDWHGWKHFOLQLFDOLPSDFWRIHOHYDWHGKV&53RQVWHQWWKURPERVLV
DIWHU\HDUIROORZLQJ67(0,3&,LQWKH+25,=216$0,WULDO
0HWKRGV$WRWDORI67(0,SDWLHQWVHQUROOHGLQWKH+25,=216$0,WULDOKDGEDVHOLQHKV
&53OHYHOVPHDVXUHGLQWKHHPHUJHQF\URRPDVSDUWRIWKHVWXG\SURWRFRO:HFRPSDUHGWKH\HDU
FOLQLFDORXWFRPHVEHWZHHQWKHORZQ &53PJGODQGKLJKQ &53!PJGOKV
&53JURXSVDFFRUGLQJWRWKHPHGLDQFXWRIIYDOXH
5HVXOWV7KHORZYVKLJK&53JURXSGLIIHUHGVLJQL¿FDQWO\SLQPDOHJHQGHUYV
K\SHUOLSLGHPLDYVFXUUHQWVPRNLQJYVIDPLO\KLVWRU\RISUHPDWXUH&$'
YVSUHYLRXV&$%*YV/9()YVDQGDQHPLDYV
1RGLIIHUHQFHVH[LVWHGLQEDVHOLQHDQGVWXG\PHGLFDWLRQV,QSURFHGXUHVLJQL¿FDQWGLIIHUHQFHVZHUH
OHVLRQOHQJWK!PPYVUDGLDODFFHVVYVGLUHFWVWHQWLQJYVZLWK
PRUHYHVVHOVDQGOHVLRQVWUHDWHGLQWKHORZ&53JURXS3&,VWUDWHJ\DQGWLPLQJGLGQRWGLIIHU+RPH
WUHDWPHQWZLWKDVSLULQDQGFORSLGRJUHOZDVPRUHIUHTXHQWLQWKHKLJK&53JURXSDGKHUHQFHWRORQJ
WHUPWKHUDS\GLGQRWGLIIHURYHUWLPHH[FHSW\HDUXVHRIFORSLGRJUHOYVS 
&RQWUDVWQHSKURSDWK\RFFXUUHGYVS GD\DQG\HDURXWFRPHVDUHVXPPDUL]HGLQ
WKH7DEOH0XOWLYDULDWHDQDO\VLVPRGHOVZLOOEHDYDLODEOHDWSUHVHQWDWLRQ
/RZ&53Q  +LJK&53Q  3YDOXH
GD\
0DMRU%OHHG   
G0$&(   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 
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 
6XEDFXWH   
/DWH   
9HU\/DWH   
/DWH9HU\/DWH   
$IWHUGD\WR\HDUUDWH   
&XPXODWLYH\HDUUDWH   
&RQFOXVLRQV+LJKEDVHOLQHKV&53OHYHOZDVDPDUNHURIOHVVVLJQL¿FDQWFRPRUELGLWLHVH[FHSW
VPRNLQJDQGVKRZHGDWUHQGWRZDUGVOHVVEOHHGLQJ:HGRFXPHQWHGPRUHIUHTXHQWODWHDQGYHU\
ODWHVWHQWWKURPERVLVLQWKHKLJKKV&53JURXS
7&7
7KH,PSDFWRIWKH,QVXUDQFH6WDWXVRQ'RRUWR%DOORRQ7LPHVLQ3DWLHQWV8QGHUJRLQJ
3ULPDU\3HUFXWDQHRXV&RURQDU\,QWHUYHQWLRQ
/DXUHQ+RIPDQQ5REHUW00LQXWHOOR:LOOLDP%RUGHQ/XNH.LP&HQDS8QGHPLU*HRIIUH\
%HUJPDQ6&KLX:RQJ'PLWUL\1)HOGPDQ
1HZ<RUN3UHVE\WHULDQ+RVSLWDO:HLOO&RUQHOO0HGLFDO&ROOHJH1HZ<RUN1<
%DFNJURXQG 5HGXFHG GRRUWREDOORRQ WLPHV LQ SULPDU\ SHUFXWDQHRXV FRURQDU\ LQWHUYHQWLRQ
3&,IRU67(0,KDYHEHHQDVVRFLDWHGZLWKORZHUFDUGLRYDVFXODUPRUWDOLW\UDWHV3ULRUVWXGLHVKDYH
GHPRQVWUDWHGDGLVSDULW\LQFDUGLRYDVFXODUFDUHLQGLIIHUHQWUDFLDODQGHWKQLFJURXSVKRZHYHUOLPLWHG
GDWDH[LVWUHJDUGLQJWKHFRQWULEXWLRQRIVRFLRGHPRJUDSKLFRUHFRQRPLFIDFWRUVWRWLPLQJRIKHDOWKFDUH
GHOLYHU\LQSDWLHQWVZLWK67(0,:HH[DPLQHGWKHLPSDFWRIWKHLQVXUDQFHVWDWXVRQGRRUWREDOORRQ
WLPHVLQSDWLHQWVXQGHUJRLQJSULPDU\3&,
0HWKRGV:HDQDO\]HGFRQVHFXWLYHSDWLHQWVIURPZKRSUHVHQWHGHPHUJHQWO\
ZLWK67(0,ZLWKLQKRXUVRIV\PSWRPRQVHWDQGZKRXQGHUZHQWSULPDU\3&,ZLWKLQKRXUVRI
V\PSWRPV 3DWLHQWVZHUH FDWHJRUL]HG DFFRUGLQJ WR WKH LQVXUDQFH VWDWXV SXEOLF LQVXUDQFH SULYDWH
LQVXUDQFHDQGQRLQVXUDQFHDQGGRRUWREDOORRQWLPHVZHUHFRPSDUHGLQGLIIHUHQWLQVXUDQFHJURXSV
5HVXOWV2IWKHVWXG\SDWLHQWVKDGSULYDWHLQVXUDQFHKDG0HGLFDUH
KDG0HGLFDLGDQGKDGQRLQVXUDQFH7KHPHDQDJHRIWKHVWXG\SRSXODWLRQZDV
\HDUVDQGZHUHPHQ0HGLDQGRRUWREDOORRQWLPHZDVPLQXWHVLQWHUTXDUWLOHUDQJH
PLQPHGLDQFKHVWSDLQWREDOORRQWLPHZDVPLQXWHVLQWHUTXDUWLOHUDQJHPLQ
7KHUHZDVQRGLIIHUHQFHLQGRRUWREDOORRQWLPHVEHWZHHQSDWLHQWVZLWKYVZLWKRXWLQVXUDQFHPHDQ
WLPHPLQYVPLQS $OVRWKHUHZDVQRGLIIHUHQFHLQGRRUWREDOORRQWLPHV
EHWZHHQSDWLHQWVZLWKSULYDWHLQVXUDQFHRU0HGLFDUHYVSDWLHQWVZLWK0HGLFDLGRUZLWKRXWLQVXUDQFH
PHDQWLPHPLQYVPLQS ,QDGGLWLRQWKHUHZDVQRGLIIHUHQFHLQGRRUWR
EDOORRQWLPHVEHWZHHQSULYDWHO\YVQRQSULYDWHO\LQVXUHGQRLQVXUDQFHSDWLHQWVPHDQWLPH
PLQYV PLQ S 3DWLHQWVZLWK DQ\ LQVXUDQFHKDG VLJQL¿FDQWO\ VKRUWHU FKHVW SDLQ
WREDOORRQWLPHVFRPSDUHGZLWKWKRVHZLWKRXWDQ\LQVXUDQFHPHDQWLPHPLQYVPLQ
S 
&RQFOXVLRQV7KHUHVXOWVRIWKLVDQDO\VLVVXJJHVWWKDWHPHUJHQWSHUIRUPDQFHRISULPDU\3&,DQGGRRU
WREDOORRQWLPHVDUHQRWLQÀXHQFHGE\WKHLQVXUDQFHVWDWXV+RZHYHUSDWLHQWVZLWKRXWDQ\LQVXUDQFH
KDYHGHOD\HGSUHVHQWDWLRQVWRWKHKRVSLWDOIURPWKHWLPHRIV\PSWRPRQVHWDQGIXUWKHUPHDVXUHVRI
SXEOLFDZDUHQHVVDUHQHHGHGWRPLQLPL]HVXFKGHOD\V
7&7
8WLOLW\2I676HJPHQW&KDQJHV,Q/HDGD957R,GHQWLI\7KH&XOSULW/HVLRQ,Q$FXWH
0\RFDUGLDO,QIDUFWLRQ$Q8SGDWHG0HWDDQDO\VLV2Q6HQVLWLYLW\$QG6SHFL¿FLW\
$OHNVDQGU.RUQL\HQNR-XDQ3DEOR&RUGRYD5RQDOGR6HYLOOD%HUULRV*LULVK1DGNDUQL
&DUORV$OYLDU(\DO+HU]RJ
6W/XNH¶V5RRVHYHOW+RVSLWDO1HZ<RUN1<
%DFNJURXQG67VHJPHQWFKDQJHVLQD95KDYHEHHQDVVRFLDWHGZLWKVSHFL¿FDQJLRJUDSKLF¿QGLQJV
GXULQJ DFXWHP\RFDUGLDO LQIDUFWLRQ $0,PRUH SUHFLVHO\ZLWK OHIWPDLQ /0 DQGSUR[LPDO OHIW
DQWHULRUGHVFHQGLQJ/$'OHVLRQV7KHXWLOLW\RIWKLV¿QGLQJWRDFFXUDWHO\LGHQWLI\WKHFXOSULWOHVLRQ
KDVEHHQFRQWURYHUVLDO7KXVZHDLPWRDVVHVVWKHVSHFL¿FLW\DQGVHQVLWLYLW\RI67VHJPHQWHOHYDWLRQ
67(LQD95E\UHYLHZLQJDQGSRROLQJHVWLPDWHVIURPH[LVWLQJOLWHUDWXUHLQDIRUPRIPHWDDQDO\VLV
0HWKRGV$V\VWHPDWLFVHDUFKVWUDWHJ\ZDVSHUIRUPHGLQ0('/,1(DQG(0%$6(LQRUGHUWRLVRODWH
VWXGLHVWKDWDQDO\]HGWKHDVVRFLDWLRQRID9567(!PPZLWK/0DQGSUR[LPDO/$'VWHQRVLVDVD
FXOSULWOHVLRQFRQ¿UPHGE\DQJLRJUDSK\
5HVXOWV7ZHOYHVWXGLHVLQYHVWLJDWHGLID9567(LVXVHIXOIRUWKHGLDJQRVLVRI/0VWHQRVLVDQGVHYHQ
IRU/$'VWHQRVLV)RU/0SRROHGGDWDVKRZHGDVHQVLWLYLW\RI&,VSHFL¿FLW\RI
&,3RVLWLYH/LNHOLKRRG5DWLR/5RIDQG1HJDWLYH/5RI
^)LJXUH$ `)RUSUR[LPDO/$'VWHQRVLVSRROHGGDWDVKRZHGDVHQVLWLYLW\RI
&,VSHFL¿FLW\RI&,3RVLWLYH/5RIDQG1HJDWLYH
/5RI^)LJXUH%`
&RQFOXVLRQV D9567( LV D SRWHQWLDO XVHIXO WRRO IRU WKH LGHQWL¿FDWLRQRI/0DQGSUR[LPDO/$'
GLVHDVHGXULQJ$0,'XHWRLWVORZHUVHQVLWLYLW\WKHFOLQLFLDQVKRXOGKDYHDKLJKLQGH[RIVXVSLFLRQ
GXULQJ WKHDSSURSULDWHFOLQLFDOVFHQDULRJLYHQ WKDWD95OHDGKDVKLJKVSHFL¿FLW\ IRUERWK/0DQG
SUR[LPDO/$'VWHQRVLV
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6DIHW\RI,PPHGLDWH5HYHUVDORI$QWLFRDJXODWLRQE\3URWDPLQHWR5HGXFH%OHHGLQJ
&RPSOLFDWLRQVDIWHU,QIDUFW$UWHU\6WHQWLQJIRU$FXWH0\RFDUGLDO,QIDUFWLRQDQG
$GMXQFWLYH$EFL[LPDE7KHUDS\
*XLGR3DURGL*LXVHSSH'H/XFD%HQHGHWWD%HOODQGL5HQDWR9DOHQWL$QJHOD0LJOLRULQL
1D]DULR&DUUDEED5XEHQ9HUJDUD'DYLG$QWRQLXFFL
,QYDVLYH&DUGLRORJ\)ORUHQFH,WDO\'LYLVLRQRI&DUGLRORJ\1RYDUD,WDO\
%DFNJURXQG,QIDUFWDUWHU\VWHQWLQJZLWKDGMXQFWLYHDEFL[LPDEWKHUDS\LVDZLGHO\XVHGWUHDWPHQW
IRUSDWLHQWVZLWK67HOHYDWLRQDFXWHP\RFDUGLDOLQIDUFWLRQ67(0,+RZHYHUWKHUHODWHGEOHHGLQJ
FRPSOLFDWLRQV KDYH EHHQ DVVRFLDWHGZLWK DZRUVH FOLQLFDO RXWFRPH5DQGRPL]HG WULDOV LQ HOHFWLYH
SDWLHQWV KDYH VKRZQ WKDW SRVWSURFHGXUDO SURWDPLQH DGPLQLVWUDWLRQ LV VDIH DQG DVVRFLDWHG ZLWK
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% -$&&9RO6XSSO% _ 6HSWHPEHU _ 7&7$EVWUDFWV3267(567(0,DQG167(0,
KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
DVLJQL¿FDQW UHGXFWLRQ LQEOHHGLQJFRPSOLFDWLRQV7KHDLPRI WKHFXUUHQWVWXG\ZDV WRHYDOXDWH LQ
67(0, SDWLHQWV XQGHUJRLQJ SULPDU\ SHUFXWDQHRXV FRURQDU\ LQWHUYHQWLRQ 3&,ZLWK VWHQWLQJ DQG
DEFL[LPDEZKHWKHULPPHGLDWHUHYHUVDORIDQWLFRDJXODWLRQE\SURWDPLQHLVVDIHDQGDVVRFLDWHGZLWKD
UHGXFWLRQLQWKHRFFXUUHQFHRIEOHHGLQJFRPSOLFDWLRQV
0HWKRGV7ZRKXQGUHGVDQGSDWLHQWVZLWK67(0,KDGLPPHGLDWHUHYHUVDORIDQWLFRDJXODWLRQDIWHU
LQIDUFW DUWHU\ VWHQWLQJDQG UHFHLYHGDEFL[LPDE WKHUDS\ZLWKRXWKHSDULQ LQIXVLRQ *URXS7KHVH
SDWLHQWVZHUHFRPSDUHGZLWKDFRQWUROJURXSRIFRQVHFXWLYHSDWLHQWVWUHDWHGZLWKWKHVWDQGDUG
KHSDULQ WKHUDS\ EROXV LQ RUGHU WR DFKLHYH DQ DFWLYDWHG FRDJXODWLRQ WLPH RI  WR  VHFRQGV
GXULQJ3&,IROORZHGE\KRXUKHSDULQ LQIXVLRQ8,NJK*URXS3DWLHQWVXQGHUJRLQJ,$%3
LPSODQWDWLRQZHUHH[FOXGHG
5HVXOWV 7KH  JURXSV ZHUH VLPLODU LQ DOO EDVHOLQH FKDUDFWHULVWLFV 7KHUH ZHUH QR GLIIHUHQFHV
LQ LQKRVSLWDO PRUWDOLW\ UHLQIDUFWLRQ XUJHQW WDUJHW YHVVHO UHYDVFXODUL]DWLRQ VWURNH DQG DFXWH RU
VXEDFXWHVWHQWWKURPERVLVUDWHVZKLOH*URXSSDWLHQWVVKRZHGDORZHULQFLGHQFHRIPDMRUEOHHGLQJ
FRPSOLFDWLRQV $&8,7< VFDOH  YHUVXV  S  DQG D VKRUWHU OHQJWK RI KRVSLWDO VWD\
GD\VYHUVXVGD\VS DVFRPSDUHGZLWKKHSDULQWUHDWHGSDWLHQWV
&RQFOXVLRQV $PRQJ SDWLHQWV XQGHUJRLQJ SULPDU\ VWHQWLQJ ZLWK DEFL[LPDE DGPLQLVWUDWLRQ
LPPHGLDWHSRVW3&,UHYHUVDODQWLFRDJXODWLRQE\SURWDPLQHLVVDIHDQGDVVRFLDWHGZLWKDVLJQL¿FDQW
UHGXFWLRQLQPDMRUEOHHGLQJFRPSOLFDWLRQV
7&7
)RXU<HDU)ROORZ8S3DWLHQWVZLWK676HJPHQW(OHYDWLRQ$FXWH0\RFDUGLDO,QIDUFWLRQ
7UHDWHGZLWK6LUROLPXV(OXWLQJ6WHQWDQG3DFOLWD[HO(OXWLQJ6WHQW0XOWLFHQWHU5HJLVWU\
LQ$VLD
6XQDR1DNDPXUD+LVDR2JDZD-DQJ+R%DH<HR+&DK\DGL:DVDQ8GD\DFKDOHUP
'DPUDV7UHVXNRVRO6XGDUDWDQD7DQVXSKDVZDGLNXO
1HZ7RN\R+RVSLWDO0DWVXGR-DSDQ.XPDPRWR8QLYHUVLW\+RVSLWDO.XPDPRWR
-DSDQ.RQ\DQJ8QLYHUVLW\+RVSLWDO'DHMHRQ.RUHD5HSXEOLFRI+XVDGD+RVSLWDO-DNDUWD
,QGRQHVLD.LQJ&KXODORQJNRUQ0HPRULDO+RVSLWDO%DQJNRN7KDLODQG0DKLGRO8QLYHUVLW\
6LULUDM+RVSLWDO%DQJNRN7KDLODQG&KHVW'LVHDVH,QVWLWXWH%DQJNRN7KDLODQG
%DFNJURXQG3UHYLRXVFOLQLFDOVWXG\XWLOL]LQJ6LUROLPXVHOXWLQJVWHQW6(6DQG3DFOLWD[HOHOXWLQJ
VWHQW3(6LQVLPSOHFRURQDU\OHVLRQVGHPRQVWUDWHGDQLPSUHVVLYHUHGXFWLRQLQLQWLPDOK\SHUSODVLD
DQG UHVWHQRVLV +RZHYHU FOLQLFDO HI¿FDF\ RI 6(6 DQG 3(6 LQ WUHDWLQJ SDWLHQWV ZLWK 67VHJPHQW
HOHYDWLRQP\RFDUGLDOLQIDUFWLRQ67(0,KDVQRWEHHQYDOLGDWHG
0HWKRGV:HDVVHVVHGEDVHOLQHFOLQLFDODQGDQJLRJUDSKLFFKDUDFWHULVWLFVLQKRVSLWDODQGDQG
PRQWKPDMRUDGYHUVHFDUGLDFHYHQWV0$&(LQFRQVHFXWLYH67(0,SDWLHQWVZKRUHFHLYHG
RQ6(63(6RUEDUHPHWDOVWHQWV%06ZLWKRXWFDUGLRJHQLFVKRFNXQGHUJRLQJHPHUJHQW3&,
5HVXOWV7KHEDVHOLQHFOLQLFDOFKDUDFWHULVWLFVEHWZHHQJURXSVZHUHVLPLODU6HHWDEOHIRUWKHFOLQLFDO
UHVXOWV
&RQFOXVLRQ,PSODQWDWLRQRI6(6DQG3(6LQ67(0,SDWLHQWVLVQRWDVVRFLDWHGZLWKDQ\ULVNRIDGYHUVH
LQKRVSLWDOHYHQWVDQGUHGXFHGWKHQHHGIRUUHSHDW3&,DWIROORZXS
7&7
,PSDFWRI%DVHOLQH7KURPERF\WRSHQLDRQWKH(DUO\DQG/DWH2XWFRPHV$IWHU67(OHYDWLRQ
0\RFDUGLDO,QIDUFWLRQ7UHDWHG:LWK3ULPDU\$QJLRSODVW\$QDO\VLVIURPWKH+25,=216
$0,7ULDO
'LDD(O'LQ$EG(O+DNLP-U*HRUJH''DQJDV6U$GULDQR&DL[HWD,,,(XJHQLD
1LNROVN\6U$OH[DQGUD-/DQVN\6U-HIIUH\:0RVHV6U7XOOLR3DOPHULQL,,0DUWLQ
)DK\,,,+DUYH\':KLWH6U(0DJQXV2KPDQ6U6WHYHQ90DQRXNLDQ6U5R[DQD
0HKUDQ6U*UHJJ:6WRQH6U
&5)&ROXPELD8QLYHUVLW\0HGLFDO&HQWHU1HZ<RUN1<$XFNODQG&LW\+RVSLWDO$XFNODQG
1HZ=HDODQG'XNH8QLYHUVLW\0HGLFDO&HQWHU'XUKDP1&(PRU\8QLYHUVLW\6FKRRORI
0HGLFLQH$WODQWD*$
,QWURGXFWLRQ 7KURPERF\WRSHQLD LV D FRPPRQ DEQRUPDOLW\ LQ SDWLHQWV SUHVHQWLQJ ZLWK DFXWH
FRURQDU\V\QGURPHDQGWUHDWHGZLWKDQWLWKURPERWLF WKHUDS\:KHWKHUEDVHOLQH WKURPERF\WRSHQLD
KDVDQ\LQÀXHQFHRQWKHRXWFRPHRISDWLHQWWUHDWHGZLWKSULPDU\DQJLRSODVW\IRUDFXWHP\RFDUGLDO
LQIDUFWLRQLVXQNQRZQ,QWKLVVWXG\RXUDLPZDVWRGHWHFWWKHLPSDFWRIEDVHOLQHWKURPERF\WRSHQLDRQ
WKHHDUO\DQGODWHRXWFRPHVRIWKLVJURXSRISDWLHQWV
0HWKRGV$VDQDQDO\VLVRI+25,=216$0,WULDOZHFRPSDUHGWKHVKRUWDQGORQJWHUPRXWFRPHV
H[SUHVVHGDVSULPDU\HQGSRLQWVQHWDGYHUVHFDUGLDFHYHQWV PDMRUDGYHUVHFDUGLDFHYHQWVDQGRU
EOHHGLQJLQSDWLHQWVZLWKEDVHOLQHWKURPERF\WRSHQLDZLWKDFRQWUROJURXS
5HVXOWV%DVHOLQHWKURPERF\WRSHQLDZDVIRXQGLQRISDWLHQWVDQGZDVDVVRFLDWHGZLWKDKLJKHU
LQFLGHQFHRIFDUGLRYDVFXODUPRUWDOLW\EOHHGLQJDQGFRPSRVLWHLVFKHPLFHQGSRLQWVDWVKRUWDQGORQJ
WHUPIROORZXS7KHGD\GHDWKUDWHEOHHGLQJDQGPDMRUFDUGLDFHYHQWVZHUHLQ
WKHWKURPERF\WRSHQLDJURXSFRQVHTXHQWO\FRPSDUHGZLWKLQWKHFRQWUROJURXSS
IRUDOOFRPSDULVRQVZKLOHDW\HDUIROORZXSWKHDERYHPHQWLRQHGUDWHVZHUH
UHVSHFWLYHO\LQWKHWKURPERF\WRSHQLDJURXSFRPSDUHGZLWKLQWKHFRQWUROJURXS
SIRUDOOFRPSDULVRQV+RZHYHUWKURPERF\WRSHQLDZDVQRWDQLQGHSHQGHQWSUHGLFWRURIDQ\
DGYHUVHHYHQWVE\PXOWLYDULDWHDQDO\VLV
&RQFOXVLRQ 7KLV DQDO\VLV VKRZHG WKDW EDVHOLQH WKURPERF\WRSHQLD LQ SDWLHQWV ZLWK DFXWH 0,
XQGHUJRLQJ LPPHGLDWHFDWKHWHUL]DWLRQDQGSULPDU\3&, LV D UHDGLO\DYDLODEOHPDUNHURI LQFUHDVHG
IXWXUHDGYHUVHHYHQWVUHODWHGWRERWKLVFKHPLDDQGEOHHGLQJ
7&7
7KH,PSHOOD'HYLFHV)RU3DWLHQWV,Q3URIRXQG&DUGLRJHQLF6KRFN7KH$0&,&8
([SHULHQFH
$QQHPDULH((QJVWURP5LFDUGR&RFFKLHUL$QWRLQH+'ULHVVHQ.ULVFKDQ'6MDXZ0DULMH0
9LV-DQ%DDQ-U.DUHO7.RFK:LP./DJUDQG-RV$3YDQGHU6ORRW-DQ7LMVVHQ5REEHUW
-GH:LQWHU%DV$GH0RO-DQ-3LHN-RVp3+HQULTXHV
$0&$PVWHUGDP1HWKHUODQGV
%DFNJURXQG&DUGLRJHQLF VKRFN &6 UHPDLQV DQ LPSRUWDQW WKHUDSHXWLF FKDOOHQJHZLWK KLJK LQ
KRVSLWDOPRUWDOLW\UDWHV0HFKDQLFDOFLUFXODWRU\VXSSRUWPD\EHEHQH¿FLDOLQWKHVHSDWLHQWV$VWKH
HI¿FDF\RI WKH LQWUDDRUWLFEDOORRQSXPS,$%3VHHPV OLPLWHGQHZGHYLFHV VXFKDV WKH ,PSHOOD
V\VWHPKDYHEHHQGHYHORSHGIRUWKLVSXUSRVH2XUFXUUHQWSXUSRVHZDVWRGHVFULEHRXUH[SHULHQFH
ZLWKWKH,PSHOODV\VWHPLQSDWLHQWVSUHVHQWLQJLQSURIRXQG&6ZKRZHUHDGPLWWHGWRRXULQWHQVLYH
FDUHXQLW,&8
0HWKRGV)URP-DQXDU\WKURXJK$SULOSDWLHQWVLQSURIRXQG&6UHTXLULQJPHFKDQLFDO
YHQWLODWLRQ ZHUH DGPLWWHG WR RXU ,&8 DQG WUHDWHG ZLWK HLWKHU WKH ,PSHOOD  RU WKH ,PSHOOD 
SHUFXWDQHRXV OHIW YHQWULFXODU DVVLVW GHYLFH %DVHOLQH DQG IROORZXS FKDUDFWHULVWLFV ZHUH FROOHFWHG
UHWURVSHFWLYHO\DQGHQWHUHGLQWRDGHGLFDWHGGDWDEDVH
5HVXOWV7KLUW\RXWRISDWLHQWVZHUHLQ&6DVDFRPSOLFDWLRQRI67(0,:LWKLQWKHVWXG\FRKRUW
SDWLHQWVUHFHLYHGWUHDWPHQWZLWKWKH,PSHOODSDWLHQWVZHUHWUHDWHGZLWKWKH,PSHOODDQG
SDWLHQWVZHUHWUHDWHGZLWKWKH,PSHOODDQGVXEVHTXHQWO\XSJUDGHGWRWUHDWPHQWZLWKWKH,PSHOOD
7KLUW\GD\VXUYLYDOUDWHVLQSDWLHQWVWUHDWHGZLWKWKH,PSHOODDQG,PSHOODZHUHDQG
UHVSHFWLYHO\S )RUWKHXSJUDGHGSDWLHQWVGD\VXUYLYDODIWHUXSJUDGHZDV
&RQFOXVLRQ)RUWKHKLJKO\VHOHFWHGJURXSRISDWLHQWVZLWKSURIRXQGDQGUHIUDFWRU\&6HLWKHUDVD
FRPSOLFDWLRQ RI 67(0, RU SRVWFDUGLRWRP\ PHFKDQLFDO VXSSRUW E\ PHDQV RI WKH ,PSHOOD  LV
DVVRFLDWHGZLWKORZHUGD\PRUWDOLW\UDWHVZKHQFRPSDUHGWRPHFKDQLFDOVXSSRUWZLWKWKH,PSHOOD
RQO\
7&7
6XUYLYDO)ROORZLQJ$FXWH67(OHYDWLRQ0\RFDUGLDO,QIDUFWLRQ&RPSOLFDWHG%\2XW2I
+RVSLWDO&DUGLRSXOPRQDU\$UUHVW
)L]]DK$&KRXGU\5RVKDQ3:HHUDFNRG\3HWHU*0LOOV$MD\.-DLQ
/RQGRQ&KHVW+RVSLWDO/RQGRQ8QLWHG.LQJGRP
%DFNJURXQG 67 HOHYDWLRQ P\RFDUGLDO LQIDUFWLRQ 67(0, FRPSOLFDWHG E\ RXW RI KRVSLWDO
FDUGLRSXOPRQDU\DUUHVW22+&$LVDVVRFLDWHGZLWKVLJQL¿FDQWPRUELGLW\DQGPRUWDOLW\+RZHYHU
WKHUHLVOLWWOHGDWDDYDLODEOHLQWKHHUDRISULPDU\3&,UHJDUGLQJRXWFRPHRI67(0,FRPSOLFDWHGE\
22+&$:HVRXJKWWRLGHQWLI\WKHFKDUDFWHULVWLFVWKDWGHWHUPLQHRXWFRPHIROORZLQJ22+&$GXH
WR67(0,
0HWKRGV %HWZHHQ -DQ  DQG'HF   SDWLHQWV SUHVHQWLQJ WR D SULPDU\ 3&, FHQWUHZLWK
22+&$ ZHUH LGHQWL¿HG 7KH IROORZLQJ FOLQLFDO GDWD ZHUH FROOHFWHG IRU HDFK SDWLHQW SDWLHQW
GHPRJUDSKLFVFDUGLDFULVNIDFWRUVDUUHVWWRDUULYDOWLPHKHDUWUDWHV\VWROLFEORRGSUHVVXUHFUHDWLQLQH
GHJUHHRI67VHJPHQWGHYLDWLRQFDUGLDFELRPDUNHUVDQJLRJUDSKLFGLVHDVHVHYHULW\DQGSUHGLFWHGLQ
KRVSLWDOPRUWDOLW\XVLQJWKH*5$&(ULVNPRGHOZDVFDOFXODWHG,QKRVSLWDO0$&&(DQGPRQWKDOO
FDXVHPRUWDOLW\ZDVUHFRUGHG
5HVXOWV7KHPHDQDJHRISDWLHQWVZDV\HDUVZHUHPDOHDQGZHUHWUDQVIHUUHGWR
WKH3&,FHQWUHIURPORFDOKRVSLWDOV&DUGLRYDVFXODUULVNIDFWRUVZHUHK\SHUFKROHVWHURODHPLD
VPRNLQJKLVWRU\GLDEHWHVPHOOLWXVDQGK\SHUWHQVLRQ,QKRVSLWDOPRUWDOLW\ZDV
DPRQJSDWLHQWVSUHVHQWLQJZLWK22+&$$WPRQWKIROORZXSRISDWLHQWVZKRVXUYLYHG
WKH LQGH[DGPLVVLRQZHUH DOLYH7KHUHZHUHQR VLJQL¿FDQWGLIIHUHQFHV LQSDWLHQWGHPRJUDSKLFVRU
UHIHUUDOVRXUFHEHWZHHQSDWLHQWVZKRZHUHDOLYHDWGLVFKDUJHFRPSDUHGZLWKWKRVHZKRGLHG0HDQ
WLPHIURPFDUGLDFDUUHVWWRDUULYDODWWKHFDUGLDFFHQWUHZDVORQJHUIRUQRQVXUYLYRUVPLQXWHV
WKDQVXUYLYRUVPLQXWHV1RQVXUYLYRUVZHUHPRUHOLNHO\WRKDYHWKUHHYHVVHOFRURQDU\GLVHDVH
LQQRQVXUYLYRUVLQVXUYLYRUVDQGKDGDKLJKHUSUHGLFWHGLQKRVSLWDOPRUWDOLW\
DFFRUGLQJWRWKH*5$&(ULVNPRGHOLQQRQVXUYLYRUVLQVXUYLYRUV
&RQFOXVLRQV7KHUHLVD¿YHIROGLQFUHDVHLQPRUWDOLW\LQ67(0,SDWLHQWVFRPSOLFDWHGE\22+&$,Q
WKLVFRKRUWSUHGLFWRUVRISRRURXWFRPHDUHDORQJHUWLPHIURPDUUHVWWRDUULYDODWDSULPDU\3&,FHQWUH
WKUHHYHVVHOFRURQDU\GLVHDVHDQGDKLJKHUSUHGLFWHGLQKRVSLWDOPRUWDOLW\DFFRUGLQJWRWKH*5$&(
ULVNPRGHO3URPSWPHGLFDODVVLVWDQFHDQGUDSLGWUDQVIHURIWKHVHSDWLHQWVWRDSULPDU\3&,FHQWUHVLV
OLNHO\WRLPSURYHRXWFRPHDPRQJSDWLHQWVZLWK67(0,FRPSOLFDWHGE\22+&$
7&7
&XOSULW/HVLRQVIRU$FXWH67(OHYDWLRQ0\RFDUGLDO,QIDUFWLRQ$QDWRPLFDOO\6LJQL¿FDQW
2U1RW"
/LDP00F&RUPLFN6WHSKHQ3+RROH'DYLG3'XWND1LFN(-:HVW
3DSZRUWK+RVSLWDO&DPEULGJH8QLWHG.LQJGRP$GGHQEURRNH¶V+RVSLWDO&DPEULGJH8QLWHG
.LQJGRP
%DFNJURXQG5HFHQWGDWDIURPVWXGLHVH[DPLQLQJIUDFWLRQDOÀRZUHVHUYH))5DQGYLUWXDOKLVWRORJ\
LQWUDYDVFXODU XOWUDVRXQG 9+,986 KDYH FRQ¿UPHG WKDW ERWK IXQFWLRQDOO\ DQG DQDWRPLFDOO\
